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RSoft launches 
photonic bandgap tool 
Despite a vast amount of 
research literature and the 
efforts of many labs around the 
world, the number of commer- 
cialised products using photon- 
ic crystal technology remains 
small. While the lack of power- 
ful and accurate but easy-to-use 
design tools has significantly 
hindered development, RSoft 
Design Group aims to fill the 
gap with BandSOLVE, claimed 
to be the first commercial 
design tool for calculating pho- 
tonic band structures. 
BandSOLVE automates and 
simplifies the calculation of 
photonic band structures for 
all photonic crystal devices 
using a plane-wave expansion 
simulation engine.The graphi- 
cal interface allows designers 
to draw a structure just once 
and simulate either band struc- 
tures, or propagation problems 
using beam propagation and 
finite-difference time domain 
algorithms. 
“We already have powerful 
tools for studying the evolution 
of light through photonic crys- 
tal devices,” said RSoft Design 
Group’s CT0 Robert 
Scarmozzino. “The addition of 
our band structure tool closes 
the loop and allows the con- 
nections between finite devices 
and infinite crystal properties 
to be clearly highlighted.” 
BandSOLVE is pre-programmed 
to deal with a large range of 
standard crystal lattices in one, 
two or three dimensions, 
including FCC, BCC and hexag- 
onal lattices.The standard RSoft 
BeamPROP CAD Framework 
for Photonics allows the user 
to easily customise complex 
lattice structures with arbitrary 
shape and index distribution 
in a unit cell.The BandSOLVE 
simulation engine then auto- 
matically determines the 
appropriate path through the 
Brillouin zone of the crystal 
and generates the band struc- 
ture diagram. 
The tool also provides other 
simulation and analysis features 
including projected band struc- 
tures for creating band maps 
and gap maps as a function of 
critical design variables; genera- 
tion and display of radiation 
and defect modes; automatic 
measurement of modal proper- 
ties such as group index and 
mode areas; and filters for iso- 
lating modes of interest. Special 
controls for the wavevector 
path and measurement options 
facilitate the design of all types 
of microstructured photonic 
crystal optical fibers. 
Maskless photolithographv for 
Florida MEMs centre 
Intelligent Micro Patterning has 
shipped its flagship product, 
the SF-100, to the University of 
South Florida’s (USF) 
MicroElectroMechanical 
Systems (MEMS) and 
Nanotechnology centre.The SF- 
100 is a maskless photolithogra- 
phy system that uses Smart 
Filter technology, licensed by 
Intelligent Micro Patterning 
from the University of South 
Florida. Smart Filter technology 
incorporates proprietary, micro- 
optical techniques to project 
master images directly onto 
diverse substrate materials, 
such as quartz and polymers, 
without the use of photomasks. 
The main applications the sys- 
tem will be used for include 
biotechnology development 
and the fabrication of MEMS 
devices for marine applications. 
Dr.Jay Sasserath, the company’s 
Chief Executive Officer, said, 
“This is an important sale for 
Intelligent Micro Patterning, 
LLC. In addition to further solidi- 
fying our relationship with the 
USF MEMS Center, we are excit- 
ed about the diversity of devices 
that will be processed on the 
system. By supporting marine 
science and biotechnology 
areas, this system will clearly 
demonstrate the flexibility and 
capabilities of the SF- 100 sys- 
tem.The SF-loo’s miniaturiza- 
tion technology is a perfect fit 
for research and development in 
these fields.” 
Dr. Carol Steele, Business 
Development Manager for 
USF’s MEMS and 
Nanotechnology centre, added, 
“The SF-100 is ideal for proto- 
typing and research because of 
its speed, flexibility, and low 
cost. With this system, the 
University will be able offer a 
number of benefits to users of 
the MEMS and Nanotechnology 
centre, including the ability to 
test new designs quickly at a 
low cost, and to fabricate 
devices on non-silicon materi- 
als.These capabilities are 
unique to the USF MEMS activi- 
ties and will greatly benefit 
both the commercial and uni- 
versity researchers who work 
with us.” 
ATMI 
expands 
GaN 
epitaxy 
capabilities 
Responding to increasing 
customer demand, ATM1 
has expanded its Gallium 
Nitride epitaxial capacity with 
the purchase of an Aixtron 
8x4” Ill-Nitride MOCVD 
reactor. 
“Our expertise with GaN epi- 
taxy on gallium nitride, silicon 
carbide, sapphire and silicon 
substrates means our cus- 
tomers can get the high quali- 
ty product they need at an 
exceptional value,” said Dr. 
George Brandes, Director 
of ATMl’s Gallium Nitride 
venture. 
“ATMl’s objective is to help 
our customers reach 
commercial capacity as 
quickly and efficiently as pos- 
sible. With our new Aixtron 
tool, we are closer to achiev- 
ing our objective,” he said. 
“Because ATM1 is recognized 
as a leader in GaN substrates 
and epitaxy for electronic and 
opto-electronic devices, our 
customers are ordering more 
of our GaN material.They see 
growing end-user demand for 
their ultra-violet and blue 
LEDs, blue laser, cellular 
phones, WiFi computer net- 
works and defense systems. 
With the industry’s first high- 
throughput, large-diameter- 
substrate Ill-Nitride epitaxy 
tool,ATMl can provide 
significantly enhanced quality, 
uniformity and cycle time 
for our major US,Asian 
and European consumer 
and defense electronics 
customers as they make the 
transition from pilot phase to 
production.” 
New defect monitoring system 
speeds process ramp 
KU-Tencor has unveiled its lat- 
est defect management system 
designed to help chip manufac- 
turers overcome the challenges 
associated with ramping their 
advanced lithography processes 
into production. Combining 
KU-Tencor’s defect manage- 
ment hardware and SOftware 
tools. a new proprietary reticle 
design and optimised test 
wafers, MicroPCM offers fabs 
an efficient and cost-effective 
methodology that enables them 
to identiti and eliminate lithog- 
raphy-related micro defects 
hefore product lots are placed 
at risk. 
The company says MicroPCM 
can speed the development 
of customers’ lithography 
processes, as well as 
increase their baseline yields 
during volume production. 
MicroPCM is already in use at 
four 3OO-mm fabs for develop- 
ing and monitoring lSO-nm 
and smaller design rule 
processes. 
“With the production success 
of each new device generation 
dependent upon the lithogra- 
phy process, it is essential for 
fabs to have a comprehensive 
methodology in place to moni- 
tor micro-defect density in the 
lithography cell,” said Walter 
Walbrick, photo process section 
manager at Texas Instruments’ 
DMOSG fab. 
“MicroPCM is an effective way to 
identify and quickly resolve 
defect issues related to the litho 
gmphy processThe cost of miss- 
ing these lithography related 
micredefects can be enormous 
as there can be a significant im 
pact on yield. By implementing a 
MicroPCM solution. we were 
able to establish an optimal litho- 
graphy cell monitoring strategy 
that reduced our defect density 
by as much as 9Q percent in 
two-and-a-half months, which 
increased overall baseline yields.” 
The introduction of thinner 
photoresists, new resist 
chemistries, tighter process 
windows and smaller design 
rules have all given rise to new 
and smaller defect types within 
the lithography cell the largest 
area of investment within the 
fah. Defect management in the 
lithography cell is a critical 
requirement for quali*ing new 
lithography processes, and 
establishing a benchmark for 
controlling defects and min- 
imising yield losses during pro- 
duction.The move to 300.mm 
wafer processing has intensi- 
fied the need for fast and accu- 
rate defect monitoring in the 
lithography cell during produc- 
tion, since more than twice as 
much product is potentially at 
risk on JOO-mm wafers com- 
pared with 200-mm wafers. 
MicroPCM monitors the health 
of the entire lithography cell by 
enabling chipmakers to make 
rapid and accurate go/no-go 
decisions about their product 
retitles, track systems and 
exposure tools. 
“Today, a significant portion of 
the total number of defects in a 
fab originates within the lithog- 
raphy cell. Reducing these 
defects is a vital step in any 
lithography process develop- 
ment and implementation 
effort,” said Rick Wallace, exec- 
utive vice president of KLA- 
Tencor’s Wafer Inspection 
Group. 
“It’s not simply a matter of 
having the most advanced 
wafer inspection systems. 
What’s needed is a compre- 
hensive defect reduction strat- 
egy in the lithography cell that 
hakmces value and risk- 
enabling chipmakers to maxi- 
mize their return on invest- 
ment, while minimising their 
inspection costs. MicroPCM 
provides our customers with a 
unique cost-effective approach 
that enables them to better 
control defectivity in their 
lithography cells and meet 
their aggressive process ramp 
schedules.” 
EVG ships Mask Aligner and Resist Coater to XinTec 
EV Group has shipped a full 
production line including an 
EVG640 S-inch production 
mask aligner and an EVG 150 
automated resist coating system 
for advanced wafer level Chip 
Scale Packaging (CSP) to 
XinTec in Taiwan. Wafer Level 
CSP packages the integrated cir- 
cuits at wafer level, producing 
miniaturised chip packages 
almost as small and thin as the 
size of the chip and eliminates 
further wire bonding.The order 
adds to XinTec’s previously 
installed EVG lithography and 
resist coating systems. 
“EVG’s systems provide us with 
the capabilities needed to sup- 
ply the latest design in chip 
packages to the industry”, said 
Sheldon Chen, vice president of 
XinTec. “The tools are highly 
customisable and permit [us] to 
process various substrates and 
materials without reconfigura- 
tion.This gives us tremendous 
flexibility and advantages for 
our technology”. 
According to EVG, photolithog- 
raphy and resist coating are 
essential steps in the manufac- 
turing of CSPs.The process 
involves the lithographic pat- 
terning of a metal layer to indi- 
vidual leads and applying a sol- 
der mask passivation layer.The 
patented Shellcase CSP technol- 
ogy uses a glass-silicon-glass 
sandwich to enable image-sens- 
ing capabilities through the 
actual packaging structure. 
This results in a dramatically 
reduced final chip size, which 
is identical to the original 
die size. 
“The cooperation with XinTec 
is a highlight in our ongoing 
customer relationships and 
this order gives us a major 
position in the Asia/Pacific 
region”, said Dr. Peter Podesser, 
CEO of EVG. “At EVG we rec- 
ognize the importance that 
new packaging technologies 
provide in today’s and future 
industries. Our production 
wafer processing tools are 
designed to work for these 
technologies in high-volume 
environments and are ready for 
the 300mm wafer sizes.” 
EVG’s EVG640 &inch 
Production Mask Aligner pro- 
duces highly accurate align- 
ment and exposure results. 
Multipte wafer and mask sizes 
and a wide range of materials 
can he handled by this robotic 
system.Together with the 
EVGl50 automated resist pro- 
cessing systems a high level of 
automation is achieved to 
meet volume-manufacturing 
requirements. EVG’s coating 
systems are equipped with a 
closed spin chamber for best 
coating uniformity across the 
wafer using various types of 
resists. 
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Low cost SiGe substrates 
Unaxis Semiconductors has 
introduced the Clusterliner LEP, 
a new high throughput, single 
wafer tool for 200 and 300 mm 
processing. Low cost manufac- 
turing of SiGe virtual substrates 
has become a reality with the 
low energy plasma enhanced 
chemical vapor deposition of 
both silicon and SiGe layers. 
The Clusterliner LEP features 
in-situ pre-epi wafer cleaning at 
temperatures below 150C elim- 
inating high temperature 
hydrogen bake, high-rate depo- 
sition of epitaxial Silicon and 
SiGe with growth rates of up to 
10 rim/s below 6OOC and offers 
process economy with com- 
plete utilisation of reactive 
gases 
The system’s low energy, high 
density plasma enhances the 
dissociation of the reactive 
gases and hydrogen desorption 
on the wafer surface, resulting 
in rapid deposition of the 
desired layers.This process is 
claimed to be faster and much 
more economical than all com- 
parable processes. 
“Low cost virtual substrates are 
a key enabler for the future 
CMOS market,” said Martin 
Bader, president of Unaxis. 
“With the introduction of the 
Clusterliner LEP, Unaxis offers a 
production solution with dam- 
age-free cleaning, higher 
growth rates, 100% utilisation 
of the precursors, and thus 
lower production costs.” 
New e-beam 
for Dresden 
Leica Microsystems 
Lithography is to deliver a new 
Leica ZBA30 series electron- 
beam lithography tool to the 
Fraunhofer Institute for 
Microelectronic Circuits and 
Systems (IMS) in Dresden.This 
follows a European tendering 
procedure initiated by the 
Fraunhofer Institute. With the 
new e-beam writer the 
Fraunhofer research institute 
will be able to considerably 
improve its capabilities for 
the development and produc- 
tion of masks and micro-com- 
ponents due to enhanced 
precision and throughput 
performance. 
“We are proud to have 
received this order from the 
Dresden region, a stronghold 
of the ever growing interna- 
tional chip industry. Naturally, 
we will do our best to justify 
the confidence placed in 
our company”, said Dr. Fritz 
writer 
Hohn, President of the 
Semiconductor Equipment 
Division of Leica 
Microsystems, commenting 
the decision made by the 
Fraunhofer Institute.The 
new e-beam system will 
allow both mask making and 
direct writing on silicon 
wafers. 
“The new equipment from 
Leica will help us to 
develop even better products 
and processes for our partners 
in an even shorter time”. 
said J&g Amelung, Manager of 
the IMS Production 
Department. 
The Fraunhofer Institute 
IMS currently fabricates 
masks and a diversity of 
microelectronic and MEMS 
components and is involved in 
a wide variety of R&D projects 
including sensor and actuator 
elements. 
FeRAM 
research 
kicks off at 
Germany 
Aixtron has installed a Tricent 
Reactor at the new cleanroom 
facilities of the University of 
Magdeburg, headed by Prof. 
Dr. Edmund I? Burte. 
The University of and Aixtron 
will undertake joint research 
activities on new precursors 
and related physical properties 
of strontium bismuth tantalate 
(SBT), and lead zirconium tan- 
talate (PZT) for future Non- 
Volatile Memory (Few) 
applications. 
Memories based on non- 
volatile Ferroelectric 
RAMS show considerable 
promise and could replace 
many of the different memory 
types used today. 
Universal RAM 
So-called ‘I Jniversal RAM’, cam- 
bines the fast read/write times 
of DRAMS and the non-volatile 
properties of EEPROMs. 
Prof. Dr. I? Edmund Burte 
said: 
“The identification of more effi- 
cient and less costly precursors 
is an important step towards 
accelerating growth of the 
FeRAM devices industry 
“ Additionally, advancing 
insights into the physical prop- 
erties of ferroelectrics will pro- 
vide potential for both further 
optimisation of those materials 
and more cost efficient produc- 
tion of devices. 
“ We are convinced that the 
Aixtron Tricent Oxides Reactor, 
with its additional volume pro- 
duction capabilities is the ideal 
tool to support our efforts.” 
Dr. Bernd Schulte, Executive 
Vice President, COO of Aixtron 
added: 
AWR and OMMIC to support GaAs foundry process 
At the European Microwave 
Conference in MILAN last 
month Applied Wave Research 
(AWR) and OMMIC, formerly 
Philips Microwave Limeil 
(PML), announced plans to pro- 
vide process design kit (PDK) 
library support for OMMIC’s 
gallium arsenide foundry 
process. MMIC designers will 
be able to use the libraries, 
within AWR’s Microwave Office 
2002 environment, to speed the 
design of high-end wireless and 
fiber optic infrastructures while 
helping to ensure electrical 
specifications are met. OMMIC 
is a member of the Philips 
group of companies and is 
working on the research, 
design, and manufacture 
of GaAs semiconductor 
devices using IC and epitaxy 
technologies. 
“OMMIC is committed to sup- 
porting state-of-the-art MMIC 
“We are proud that the 
University of Magdeburg 
has chosen our Tricent 
Oxides tool. Prof. Burte’s 
group will add a significant 
amount of expertise to our 
activities, advancing our 
CVD technology for those 
enabling material layers in 
future generations of data 
storage and processing 
devices. 
“The Tricent system 
is the most advanced 200/ 
300 mm bridge cluster tool, 
ideally suited for the 
deposition of ferroelectric 
materials [such as] SBT and 
PZT, electrodes and high-k 
materials for integrated 
capacitor and gate dielectric 
applications,” added Aixtron’s 
Schulte. 
Aixtron’s Tricent range is 
designed for production scale 
deposition of high-k gate 
Dielectrics, capacitor 
Dielectrics, Ferroelectrics, 
SiGe and Strained Silicon. 
design tools and, over the past 
four years,AWR has clearly 
established itself as a leader 
within the GaAs MMIC market,” 
said Remy Leblanc, OMMIC 
foundry manager. “By working 
with AWR to integrate GaAs 
process technology into the 
Microwave Office design flow, 
we can offer MMIC designers a 
premier EDA tool for OMMIC 
technology-based product 
development.” 
“We have a rapidly increasing 
number of customers request- 
ing support for the OMMIC 
GaAs foundry processes,” said 
Ted Miracco,AWR executive 
vice president. “We are there- 
fore very pleased to be work- 
ing with the OMMIC team in 
Paris to bring this technology 
to our joint customers.This 
collaboration supports our 
vision for streamlining the 
MMIC design process with 
improved productivity 
through increased accuracy 
and integration.” 
The PDKs will include validat- 
ed electrical models and para- 
meterised layout cells that have 
been tested and validated 
against OMMIC’s design rules. 
“The quality of the EDA pack- 
age, such as AWR’s Microwave 
Office design suite, and the 
quality of the OMMIC devel- 
oped libraries, becomes increas- 
ingly more important with the 
introduction of higher-perform- 
ance processes and the need 
for a ‘right-first-time’ design,” 
added Leblanc. 
The OMMIC PDKs for 
Microwave Office 2002 soft- 
ware will be available in Q4 
and will be free of charge to 
AWR customers using the com- 
plete Microwave Office 2002 
design suite. 
EV Group ATMI, Metara to collaborate 
expands 
in Taiwan 
MEMS and semiconductor 
wafer processing equipment 
manufacturer EVG has estab- 
lished a new presence in 
Taiwan as part of a joint ven- 
ture with Jointech. 
The company will start opera- 
tions this month and has been 
created out of the former 
regional team with members 
from EVG and the representa- 
tive company for EVG equip- 
mcnt in Taiwan. 
Tsemin Tsai is the major share- 
holder has been appointed as 
President to head the opera- 
tions of EVG-Jointech.In a 
statement, EVG said the move 
is a logical step in order to 
move closer to the Taiwanese 
customer base which ranges 
horn industrial MEMS 
foundries to Advanced 
Packaging production 
companiesThe new company 
will be a core site for 
technology transfer and 
customer support. 
Growing base 
“Resulting from a growing 
customer base in Taiwan, 
especially volume production 
installations, a stronger service 
and support force with direct 
on-site involvement was need- 
ed,” said Dr. Peter Podesser, 
CEO of EVG. 
“The expanded presence in 
Taiwan gives us the ability to 
provide quicker, better and 
more qualified on-site service 
to our Taiwanese customers. 
Our common goal is to work 
as closely as possible with cus- 
tomers by combining local 
expertise with the European 
knowledge base”. 
The new company will be 
based inTaoyuan,Taiwan. 
ATMI and Metara have signed a 
joint development and manu- 
facturing agreement giving 
ATM1 the rights to integrate an 
OEM version of Metara’s system 
for analysing the chemical con- 
stituents of liquids used in cop- 
per electrochemical deposition 
(ECD) into its new chemical 
management system. 
ATM1 has also taken a minority 
equity position in Metara. Doug 
Neugold,ATMI President, said: 
“The semiconductor industry is 
uncovering critical efficiency 
bottlenecks during the 
10X intensity improvement from Bede 
migration to copper and low-k 
materials.ATMI provides semi- 
conductor manufacturers with 
innovative process efficiency 
solutions, and Metara is a 
leader in process metrology 
automation. 
“We believe our joint develop- 
ment agreement with Metara 
will enhance our current state- 
of-the-art bath analysis technol- 
ogy, helping to yield better 
chemical specificity and 
response times.Together, we 
can enable our customers’ plat- 
ing roadmaps with a cost-effec- 
tive copper electrochemical 
deposition management 
system for the semiconductor 
industry.” 
C. Patrick Franklin, President 
and CEO of Metara, added: 
“We are excited by the confi- 
dence that ATM1 has placed in 
Metara technology and prod- 
ucts. Under our joint develop- 
ment program, we will be 
working closely with ATMI, a 
leading semiconductor materi- 
als supplier. We see Metara 
technology as a key compo- 
nent in enhancing the ATM1 
copper process efficiency 
products.” 
The performance of Bede’s 
widely-used research diffrac- 
tometer, the D 1, has been 
increased ten times in intensity 
with the incorporation of new 
optic and detector develop- 
ments.The improvements have 
been made possible with the 
signing of an agreement with 
Osmic to use their new 
MaxFlux optics on the D 1, and 
the development of a new Bede 
X-ray detector, named the 
EDRc. 
The MaxFlux, with new layer 
materials and improved geo- 
metric accuracy, typically gives 
an increase in intensity of at 
least lOX.This would saturate 
most X-ray detectors, but Bede’s 
new EDRc X-ray detector has 
been developed with a much 
New E-Chuck design 
Oxford Instruments Plasma 
Technology (OIPT) has 
launched a new Electrostatic 
Chuck for the PlasmalablOO, 
targeted specifically at long 
duration processing.At the 
heart of the OIPT product is a 
doubled sided quadripole e- 
chuck, designed and manufac- 
tured by SEMCO Engineering of 
Montpellier. This design allows 
electrostatic clamping for peri- 
ods up to and in excess of one 
hour, addressing a traditionally 
problematic area. 
The system takes third party e- 
chuck components supplied by 
SEMCO and integrates them 
with a new table design from 
OIPT.This represents a signifi- 
cant shift in design philosophy, 
making the hardware easier to 
construct, test and use than 
conventional table designs. 
Maintenance work can be easily 
carried out by one operator, 
including table removal and 
refitting and in a much shorter 
time than for a normal table. E- 
chuck control is fully integrated 
into the PC2000 machine con- 
troller and recipe editor, 
Tests have demonstrated 
improved process performance 
higher dynamic range typically 
0.5 cps-50 Mcps. It has been 
designed specifically to meet 
the need for high quality data 
from X-ray diffraction and 
reflectivity measurements using 
the latest generation of X-ray 
optics and also synchrotron 
radiation. 
Bede says existing Dl systems 
can be easily upgraded. 
giving an etch rate as much as 
50’96 faster than the standard 
OIPT 902 RIE recipe under 
equivalent conditions.An etch 
uniformity of -3% can be 
achieved for a 1OOmm wafer 
with an edge exclusion zone of 
-3mm. 
The SEMCO e-chuck uses thin- 
film technology made from 
industry standard materials, so 
there are no compatibility 
issues. It has a maximum oper- 
ating voltage of only 1.5kV, but 
its unique design allows effi- 
cient clamping at even lower 
voltages. 
